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Description 
FLAP-TYPE ROTARY FINISHING DEVICE 

Background of Invention 

[0001] The present invention relates generally to a rotary finish- 
ing device, and more particularly to a flap-type rotary fin- 
ishing device having an epoxy attachment of the finishing 
media to a hub of the flap wheel. 

[0002] Rotary finishing tools are well known and typically include 
pieces or strips of a finishing medium. Such tools have 
proven to be very effective in the finishing of a wide vari- 
ety of components such as those made from metal or the 
like. An exemplary rotary finishing tool utilizes generally 
rectangular pieces of abrasive paper, such as sandpaper, 
to provide a rotary abrasive device. 

[0003] one of the more common rotary finishing tools or devices 
is known in the art as a flap wheel. These flap wheels typ- 
ically have annular arrays of flexible finishing strips and 
are commonly used in the finishing art. Most conventional 
rotary finishing devices consist of flexible strips each 
comprising sheets of material for finishing a surface of a 



piece. Many of these rotary finishing devices have abrasive 
particles bonded on one face thereof. Such rotary abrasive 
devices are useful for contoured polishing, cutting, or 
surface abrading of a variety of metal surfaces. 
[0004] various fabrication methods for such a rotary device are 
known. One such conventional method requires that the 
finishing sheets have two notches in their opposite side 
edges near the base end of each strip. As the strips are 
arranged in an annular array, the notches form concentric 
circular depressions on opposite sides of the annular ar- 
ray. Suitable circular reinforcement mechanisms, such as 
two metallic end caps are mounted on opposite sides of 
the array. Each end cap has an inwardly extending lip, 
which engages the circular depressions to mechanically 
grip the inner ends of the finishing strips. This method 
thus relies on friction created between the two metallic 
end caps to maintain the base ends of the strips in con- 
tact with a hub of the rotary device. Although a rotary fin- 
ishing device of this configuration performs suitably, its 
manufacture is rather expensive and requires two notches 
to be formed in each strip prior to assembly. The forming 
of these notches is both time consuming and costly. Fur- 
ther, the notches must be aligned properly with respect to 



each other to receive accurate placement of the metal end 
caps. 

[0005] Another known fabrication method for a rotary finishing 
device involves attaching the strips to an aluminum clip, 
such as by stapling. The metal clip with the attached 
strips is then loaded into a metal hub. A plurality of pins 
are then used to secure the hub to an end cap. These pins 
maintain the strips in communication with the metal hub, 
such that it is relatively difficult for the strips to become 
disengaged from the hub during polishing. However, 
these rotary devices are also relatively expensive and also 
require a relatively cumbersome assembly process. 

[0006] Yet another known fabrication process involves attaching 
the finishing media through the use of a suitable adhe- 
sive. This adhesive, such as an epoxy, is applied to the 
strips at their base ends to bond them to one another to 
form a unitary structure. The adhesive itself thus becomes 
the hub. Alternatively, a cardboard center is utilized to 
control the flow of adhesive. The cardboard center merely 
While these rotary devices are relatively inexpensive to 
produce, they are prone to breakage issues after high use. 
This breakage typically occurs due to failure of the epoxy, 
which is the weakest part of the device, as a result of the 



application of significant force during usage. When this 
breakage or failure of the rotary device occurs, a portion 
of the epoxy, together with the adhered strips, typically 
separates from the device. This results in an imbalanced 
rotary device, which requires replacement. Additionally, 
when the breakage occurs, because of the relatively high 
operating speeds of these devices, the separated portion 
can become a projectile, which can raise safety concerns 
or cause damage to the finishing device or surrounding 
apparatus. 

[0007] Therefore, a need exists for a rotary finishing device that 

is relatively inexpensive to manufacture, but has sufficient 

strength to withstand the high operating speeds to which 

these devices are subjected. 
Summary of Invention 

[0008] one advantage of the present invention is to provide a ro- 
tary finishing device that is less expensive than prior ro- 
tary finishing devices. 

[0009] Another advantage of the present invention is to provide a 
rotary finishing device that decreases the assembly time 
of the device without compromising its strength or in- 
tegrity. 

[0010] yet another advantage of the present invention is to pro- 



vide a rotary finishing device that can be more inexpen- 
sively manufactured for a wide variety of different appli- 
cations. 

[001 1] a further advantage of the present invention is to provide 
a rotary finishing device that can be manufactured in a va- 
riety of different widths and lengths. 

[0012] | n accordance with the above and the other advantages of 
the present invention, a rotary finishing device is pro- 
vided. The rotary finishing device includes a generally cir- 
cular hub having an inner periphery and an outer periph- 
ery. The inner periphery defines a passageway 
therethrough. The outer periphery of the hub has a plu- 
rality of slots extending therefrom. Each of the plurality of 
slots is defined by a pair of side portions. Additionally, the 
plurality of slots are generally uniformly spaced around 
the outer periphery. Each of the plurality of slots includes 
at least one finishing sheet secured therein. The at least 
one finishing sheet is secured within each of the plurality 
of slots by an adhesive. 

[0013] other advantages of the present invention will become 
apparent when viewed in light of the detailed description 
of the preferred embodiment when taken in conjunction 
with the attached drawings and appended claims. 



Brief Description of Drawings 

[0014] For a more complete understanding of this invention, ref- 
erence should now be made to the embodiments illus- 
trated in greater detail in the accompanying drawings and 
described below by way of examples of the invention: 

[0015] FIGURE 1 is a perspective view of a flap wheel, in accor- 
dance with one embodiment of the present invention; 

[0016] FIGURE 2 is a front view of the flap wheel shown in Figure 

1; 

[0017] FIGURE 3 is a front view of a generally cylindrical hub of 
the flap wheel shown in Figure 1; 

[0018] FIGURE 4 is a perspective view of a flap wheel in accor- 
dance with another embodiment of the present invention; 

[0019] FIGURE 5 is a front view of the flap wheel shown in Figure 
4; 

[0020] FIGURE 6 is a front view of a generally cylindrical hub of 
the flap wheel shown in Figure 4; 

[0021] FIGURE 7 is a perspective view of a flap wheel in accor- 
dance with yet another embodiment of the present inven- 
tion; 

[0022] FIGURE 8 is a perspective view of a generally cylindrical 

hub of the flap wheel shown in Figure 7; 
[0023] FIGURE 9 is a front view of the generally cylindrical hub 



shown in Figure 8 including an end cap engaging the hub; 

[0024] FIGURE 10 is a perspective view of the generally cylindrical 
hub and end cap shown in Figure 9; 

[0025] FIGURE 11 is a perspective view of an end cap for attach- 
ment to a generally cylindrical hub of a flap wheel in ac- 
cordance with one embodiment of the present invention; 

[0026] FIGURE 12 is a perspective view of a generally cylindrical 
hub for a flap wheel, in accordance with still another em- 
bodiment of the present invention; 

[0027] FIGURE 13 is an enlarged view of a portion of the generally 
cylindrical hub shown in Figure 12; and 

[0028] FIGURE 14 is a front view of a cylindrical hub for a flap 

wheel in accordance with yet a further embodiment of the 

present invention. 
Detailed Description 

[0029] Referring now to the Figures, which illustrate various em- 
bodiments of a rotary finishing device in accordance with 
the present invention. The rotary finishing devices can be 
utilized to finish a surface, such as by polishing, abrading 
or the like. However, it will be understood that the finish- 
ing devices disclosed herein can be utilized for a variety of 
different purposes and can be formed with a variety of 
different configurations. Moreover, the finishing media 



utilized with the disclosed finishing devices can also vary 
depending upon the application for which the finishing 
devices will be used and can include cloth, sandpaper or 
the like. It will also be understood that a variety of differ- 
ent finishing media may be utilized. 
[0030] Turning now to Figures 1 through 3, which illustrate one 
embodiment of a rotary finishing device in accordance 
with the present invention. The rotary finishing device 10 
includes a generally circular hub 12, having an outer pe- 
ripheral surface or outer periphery 14, and an inner pe- 
ripheral surface or inner periphery 16. The inner periphery 
16 defines a passageway or throughway 18 that is prefer- 
ably open to either side of the device 10. The circular hub 
12 is preferably formed from a metal, such as aluminum. 
However, it will be understood that a variety of other ma- 
terials may also be utilized, including plastic. Further, the 
circular hub 10 is preferably formed by an extrusion pro- 
cess. However, again a variety of other processes may also 
be utilized to form the circular hub 12. The hubs can be 
formed with a variety of different diameters, widths, 
lengths and other configurations. This flexibility is not 
present in current devices, i.e. the ability to provide hubs 
of varying lengths. 



[0031] The outer periphery 14 of the device 10 includes a plural- 
ity of slots 20 formed thereabout. In this embodiment, the 
slots 20 are defined by a pair of side portions 22, 24 that 
extend generally outward from the outer periphery 14. It 
will be understood that the side portions 22, 24 of each of 
the slots 20 can extend in a variety of different directions, 
including inwardly. As shown best in Figure 3, each side 
portion 22, 24 includes a tip portion 26, a base portion 
28, and a side surface 30 extending between the base 
portion 28 and the tip portion 26. In this embodiment, the 
tip portions 26 have a greater width (wl) than the width 
(w2) of the base portions 28. This orientation assists in 
maintaining the side surfaces 30 generally parallel to one 
another such that each slot 20 is generally square or rect- 
angular in shape. 

[0032] Additionally, the circular hub 12 has a center point or 

centerline 32, which corresponds to the axis of rotation of 
the device 10. A reference line exists that extends from 
the center point 32 to a point between the pair of side 
portions 22, 24, as is identified by number 34. When the 
reference line 34 continues outwardly it passes between 
each of the side portions 22, 24. Here, the side surfaces 
30 lie generally parallel to the reference line 34. This pro- 



vides side portions 22, 24 that are oriented generally per- 
pendicular to the outer periphery 14 of the hub 12. 

[0033] Each of the slots 20 includes a finishing media 40 dis- 
posed therein. The finishing media 40 may be comprised 
of a single sheet of material or a plurality of sheets of ma- 
terial. The finishing media 40 is intended to contact a sur- 
face to be finished. The finishing media is disposed be- 
tween a pair of side portions 22, 24 and its innermost 
portion 42 is located adjacent the outer periphery 14 of 
the device 10. In one embodiment, the finishing media 40 
is secured within each of the slots by an adhesive, such as 
an epoxy. The adhesive is utilized to secure the finishing 
media within each slot 20 by affixing it to the outer pe- 
riphery 14 of the hub 12 and the opposing side surfaces 
30 of each of the side portions 22, 24. Obviously, the fin- 
ishing media can be secured within each of the slots in a 
variety of suitable manners. 

[0034] The inner periphery 18 of the device 10 also includes a 
plurality of lugs 36 that extend generally inwardly there- 
from. The lugs 36 allow for easy machining of the device 
10 to true up the inside contact surface, by removing a 
certain portion of material from the tip 38 of at least some 
of the lugs 36. This provides significant material savings 



as well as a decrease in machining cost as only the lugs 
36 require machining instead of the entire inner periphery 
18 when that is used as the contact surface to drive the 
finishing device. The lugs 36 also allow the hub 12 to 
communicate with a shaft or end cap to allow easy driving 
thereof. It will be understood that the inner periphery 18 
may alternatively be a generally smooth surface without 
any lugs 36. Moreover, any number of lugs may be uti- 
lized. For example, Figure 14 illustrates a generally circu- 
lar hub 52 having an outer periphery 54 and an inner pe- 
riphery 56. The inner periphery 56 does not have any 
lugs, but instead is comprised of a smooth surface. 
[0035] Figures 4 through 6 illustrate another embodiment of a 
rotary finishing device in accordance with the present in- 
vention. The rotary finishing device 50 also includes a 
generally circular hub 52, having an outer peripheral sur- 
face or outer periphery 54, and an inner peripheral sur- 
face or inner periphery 56. The inner periphery 56 defines 
a passageway or throughhole 58 that is preferably open to 
either side of the device 50. Again, while the circular hub 
12 is preferably formed from a metal, such as aluminum 
through an extrusion process, it can be formed form a va- 
riety of different materials, through different processes, 



and in a variety of different sizes and dimensions. 
[0036] The outer periphery 54 of the device 10 includes a plural- 
ity of slots 60 formed thereabout. In this embodiment, the 
slots 60 are defined by a pair of side portions 62, 64 that 
extend generally inward from the outer periphery 54. 
Again, it will be understood by one of ordinary skill in the 
art that the side portions 62, 64 of each of the slots 60 
can extend in a variety of different directions, including 
outwardly and can take on a variety of different configura- 
tions. As shown best in Figure 6, each side portion 62, 64 
includes a tip portion 66, a base portion 68, and a side 
surface 70 extending between the base portion 68 and 
the tip portion 66. Again, in this embodiment, the tip por- 
tions 66 have a greater width (wl) than the width (w2) of 
the base portions 68. This orientation assists in maintain- 
ing the side surfaces 70 generally parallel to one another 
such that each slot 60 is generally square or rectangular 
in shape. 

[0037] Additionally, the circular hub 52 has a center point or 

centerline 72, which corresponds to the axis of rotation of 
the device 50. A reference line exists that extends from 
the center point 72 to a point between the pair of side 
portions 62, 64, as is identified by number 74. When the 



reference line 74 continues outwardly, it passes between 
each of the side portions 62, 64. Here, the side surfaces 
70 are configured in a non-parallel orientation with re- 
spect to the reference line 74. In other words, the side 
portions 62, 64 are oriented at an angle with respect to 
the outer periphery 54. 

[0038] Each of the slots 60 includes a finishing media 76 dis- 
posed therein. The finishing media 76 may be comprised 
of a single sheet of material or a plurality of sheets of ma- 
terial. The finishing media 76 is intended to contact a sur- 
face to be finished. The finishing media 76 is disposed 
between a pair of side portions 62, 64 and its innermost 
portion 78 is located adjacent the outer periphery 54 of 
the device 50. In one embodiment, the finishing media 76 
is secured within each of the slots 60 by an adhesive, such 
as an epoxy. The adhesive secures the finishing media 76 
within each slot 60 by affixing it to a bottom surface 80 
that extends between and connects the base portions 68 
of a pair of adjacent side portions 62, 64. Obviously, the 
finishing media 76 can be secured within each of the slots 
60 in a variety of suitable manners. 

[0039] The inner periphery 56 of the device 50 also includes a 
plurality of lugs 82 that extend generally inward there- 



from. The lugs 82 allow for easy machining of the device 
50 to true up the inside contact surface, by removing a 
certain portion of material from the tip 84 of at least some 
of the lugs 82. This provides significant material savings 
as well as a decrease in machining cost as only the lugs 
82 require machining instead of the entire inner periphery 
56 when that is used as the contact surface. The lugs 82 
also allow the hub 52 to communicate with a shaft or end 
cap to allow easy driving thereof. It will be understood 
that the inner periphery 56 may alternatively be a gener- 
ally smooth surface without any lugs. Moreover, any num- 
ber of lugs may be utilized. For example, Figure 14 illus- 
trates a generally circular hub 52 having an outer periph- 
ery 54 and an inner periphery 56. The inner periphery 56 
does not have any lugs, but instead is comprised of a 
smooth surface for engagement with another structure to 
effectuate driving of the device. 
[0040] Figures 7 through 10 illustrate still another embodiment 
of a rotary finishing device in accordance with the present 
invention. The rotary finishing device 90 also includes a 
generally circular hub 92, having an outer peripheral sur- 
face or outer periphery 94, and an inner peripheral sur- 
face or inner periphery 96. The inner periphery 56 defines 



a passageway or throughhole 98 that is preferably open to 
either side of the device 90. Again, while the circular hub 
92 is preferably formed from a metal, such as aluminum 
through an extrusion process, it can be formed form a va- 
riety of different materials, through different processes, 
and in a variety of different sizes. 

[0041] The outer periphery 94 of the device 90 includes a plural- 
ity of slots 100 formed thereabout. In this embodiment, 
the slots 100 are defined by a pair of side portions 102, 
104 that extend generally inward from the outer periphery 
94. Again, it will be understood by one of ordinary skill in 
the art that the side portions 102, 104 of each of the slots 
100 can extend in a variety of different directions, includ- 
ing outwardly and can take on a variety of different con- 
figurations. As shown best in Figure 9, each side portion 
102, 104 includes a tip portion 106, a base portion 108, 
and a side surface 110 extending between the base por- 
tion 108 and the tip portion 106. In this embodiment, 
each of the slots 100 is generally rounded in shape. 

[0042] Additionally, the circular hub 92 has a center point or 

centerline 112, which corresponds to the axis of rotation 
of the device 90. A reference line exists that extends from 
the center point 112 to a point between the pair of side 



portions 102, 104, as is identified by number 114. When 
the reference line 114 continues outwardly, it passes be- 
tween each of the side portions 102, 104. The side sur- 
faces 100 are oriented in a non-parallel relationship to 
the reference line 114. However, the side portions 102, 
104 lie in a parallel plane to the reference plane 114 (or 
generally parallel thereto) and extend from the outer pe- 
riphery 94 in a generally perpendicular direction. In this 
embodiment, the side surfaces 100 are also not oriented 
generally parallel to one another. 
[0043] Each of the slots 100 includes a finishing media 116 dis- 
posed therein. The finishing media 116 may be comprised 
of a single sheet of material or a plurality of sheets of ma- 
terial. The finishing media 116 is intended to contact a 
surface to be finished. The finishing media 116 is dis- 
posed between a pair of side portions 102, 104 and its in- 
nermost portion 118 is located adjacent the outer periph- 
ery 94 of the device 90. In one embodiment, the finishing 
media 116 is secured within each of the slots 100 by an 
adhesive, such as an epoxy. The adhesive secures the fin- 
ishing media 116 within each slot 100 by affixing it within 
the rounded slot. Obviously, the finishing media 116 can 
be secured within each of the slots 100 in a variety of 



suitable manners. 

[0044] The inner periphery 96 of the device 90 also includes a 

plurality of lugs 122 that extend generally inwardly there- 
from. The lugs 122 allow for easy machining of the device 
90 to true up the inside contact surface, by removing a 
certain portion of material from the tip 124 of at least 
some of the lugs 122. This provides significant material 
savings as well as a decrease in machining cost as only 
the lugs 122 require machining instead of the entire inner 
periphery 96 when that is used as the contact surface. The 
lugs 122 also allow the hub 92 to communicate with a 
shaft or end cap 126 to allow easy driving thereof. It will 
be understood that the inner periphery 96 may alterna- 
tively be a generally smooth surface without any lugs. 
Moreover, any number of lugs may be utilized. 

[0045] Turning to Figures 9 through 11, which illustrate an end 
cap 126 for engagement with a rotary finishing device in 
accordance with the present invention. The end cap 126 is 
generally circular in shape and includes an outer perime- 
ter 128, an outer side 130, an inner side 132, and an 
opening 134. The inner side 132 of the end cap 126 has 
an inner step 136 that is intended to be received in the 
throughhole 98 of the circular hub 92. In one embodi- 



ment, the inner step 136 includes a plurality of grooves 
138 that are spaced about the periphery of the inner step 
136. Each of the plurality of grooves 138 is intended to 
engage a respective one of the lugs 122. The end cap 126 
is intended to receive a driving shaft through the opening 
134. As the driving shaft rotates, it causes the end cap 
126 to rotate, which is in communication with the finish- 
ing device through the lugs 122 causing it to rotate. It will 
be understood that the end cap 126 can take on a variety 
of configurations and can be configured to engage the 
circular hub 92 in a variety of different manners. For ex- 
ample, the end cap 126 can engage the circular hub 92 on 
the outer periphery 94. Alternatively, the inner periphery 
of the circular hub may be a generally smooth surface 
without lugs and the end cap may have a generally 
smooth inner step outer periphery to effectuate engage- 
ment with the circular hub, such as is exemplarily shown 
in Figure 14. 

[0046] Figures 12 and 13 illustrate another embodiment of a ro- 
tary finishing device in accordance with the present inven- 
tion. The rotary finishing device 140 also includes a gen- 
erally circular hub 142, having an outer peripheral surface 
or outer periphery 144, and an inner peripheral surface or 



inner periphery 146. The inner periphery 146 defines a 
passageway or throughhole 148 that is preferably open to 
either side of the device 140. Again, while the circular hub 
142 is preferably formed from a metal, such as aluminum 
through an extrusion process, it can be formed form a va- 
riety of different materials, through different processes, 
and in a variety of different sizes. 

[0047] The outer periphery 144 of the device 140 includes a plu- 
rality of slots 150 formed thereabout. In this embodiment, 
the slots 150 are defined by a pair of side portions 152, 
154 that extend generally outward from the outer periph- 
ery 144. Again, it will be understood by one of ordinary 
skill in the art that the side portions 152, 154 of each of 
the slots 150 can extend in a variety of different direc- 
tions, including inwardly and can take on a variety of dif- 
ferent configurations. Each of the slots 150 is intended to 
receive a finishing media that is secured in each slot 150 
in the same manner discussed above. 

[0048] As shown best in Figure 13, each side portion 152, 154 
includes a tip portion 156, a base portion 158, and a side 
surface 160 extending between the base portion 158 and 
the tip portion 156. Again, in this embodiment, the tip 
portions 156 have a greater width (wl) than the width 



(w2) of the base portions 158. This orientation assists in 
maintaining the side surfaces 160 generally parallel to one 
another such that each slot 150 is generally square or 
rectangular in shape. In this embodiment, the side sur- 
faces 160 are shaped such that the distance between op- 
posing tip portions 156 is less than the distance between 
opposing base portions 158. The circular hub 142 also 
has a center point or centerline 162, which corresponds to 
the axis of rotation of the device 140. A reference line ex- 
ists that extends from the center point 162 to a point be- 
tween the pair of side portions 152, 154. The configura- 
tion of the reference line in this embodiment corresponds 
to the reference line in Figure 3. Here, the side portions 
152, 154 are oriented generally parallel to the reference 
line and thus are oriented generally perpendicular to the 
outer periphery 144. This is despite the fact that the side 
surfaces 160 are disposed at a slight angle with respect to 
the reference line. 
[0049] Between each of the side portions 152, 154, the outer pe- 
riphery 144 consists of a pair of inwardly sloping planar 
surfaces 166, 168. Each of these slopes terminates at a 
point from which a wedge 170 extends. Accordingly, each 
of the slots 150 includes a wedge 170 extending out- 



wardly from the outer periphery 144. Each wedge 170 is 
generally pointed and acts to spread the sheets of the fin- 
ishing media apart so that they are wide at the base and 
cannot be easily pulled from the slot. The wedge 170 thus 
assists in retaining the finishing media within each of the 
slots 150. 

[0050] Each of the slots 150 includes a finishing media (not 
shown) disposed therein. The finishing media may be 
comprised of a single sheet of material or a plurality of 
sheets of material. The finishing media is intended to 
contact a surface to be finished. The finishing media is 
disposed between a pair of side portions 152, 154 and its 
innermost portion is located adjacent the outer periphery 
144 of the device 140. In one embodiment, the finishing 
media is secured within each of the slots 150 by an adhe- 
sive, such as an epoxy. The adhesive secures the finishing 
media within each slot 150 by affixing it within the 
rounded slot. Obviously, the finishing media can be se- 
cured within each of the slots in a variety of suitable man- 
ners. 

[0051] The inner periphery 146 of the device 140 also includes a 
plurality of lugs 164 that extend generally inwardly there- 
from. The lugs 164 allow for easy machining of the device 



140 to true up the inside contact surface, by removing a 
certain portion of material from the tip 166 of at least 
some of the lugs 164. This provides significant material 
savings as well as a decrease in machining cost as only 
the lugs 164 require machining instead of the entire inner 
periphery 146 when that is used as the contact surface. 
The lugs 164 also allow the hub 142 to communicate with 
a shaft or end cap to allow easy driving thereof. It will be 
understood that the inner periphery may alternatively be a 
generally smooth surface without any lugs. Moreover, any 
number of lugs may be utilized. 
[0052] while particular embodiments of the invention have been 
shown and described, numerous variations and alternate 
embodiments will occur to those skilled in the art. Ac- 
cordingly, it is intended that the invention be limited only 
in terms of the appended claims. 



